Arginine transport in catabolic disease states.
Arginine appears to be a semiessential amino acid in humans during critical illness. Catabolic disease states such as sepsis, injury, and cancer cause an increase in arginine utilization, which exceeds body production, leading to arginine depletion. This is aggravated by the reduced nutrient intake that is associated with critical illness. Arginine depletion may have negative consequences on tissue function under these circumstances. Nutritional regimens containing arginine have been shown to improve nitrogen balance and lymphocyte function, and stimulate arginine transport in the liver. We have studied the effects of stress mediators on arginine transport in vascular endothelium, liver, and gut epithelium. In vascular endothelium, endotoxin stimulates arginine uptake, an effect that is mediated by the cytokine tumor necrosis factor-alpha (TNF-alpha) and by the cyclo-oxygenase pathway. This TNF-alpha stimulation involves the activation of intracellular protein kinase C (PKC). A significant increase in hepatic arginine transport activity also occurs following burn injury and in rats with progressive malignant disease. Surgical removal of the growing tumor results in a normalization of the accelerated hepatic arginine transport within days. Chronic metabolic acidosis and sepsis individually augment intestinal arginine transport in rats and Caco-2 cell culture. PKC and mitogen-activated protein kinases are involved in mediating the sepsis/acidosis stimulation of arginine transport. Understanding the regulation of plasma membrane arginine transport will enhance our knowledge of nutrition and metabolism in seriously ill patients and may lead to the design of improved nutritional support formulas.